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§39. Mechanically Joined Divertor-Piate Design 
Noda, N., Sagara, A., Kubota, Y., Akaishi, K., 
Inoue, N., Komori, A., Suzuki, A., Ohyabu, N., 
Motojima, 0. 
At the first stage of the LHD experirn.ents 
beginning in 1998, we have decided to adopt 
mechanically joined (MJ) type divertor target 
plates instead those of brazed joint (BJ) typel). 
The reasons are the followings: 
- Precise toroidal and poloidal distributions of 
heat load has not yet been investigated in 
heliotron configuration and no experimental 
data available. 
- It would be efficient to start with MJ type, 
to investigate the distribution at early stage of 
the experiment, and to replace the elemen~. at 
the highest heat-load by BJ type ones later. 
- The BJ type elements are in the development 
phase and it takes a time to achieve high 
reliability in fabrication with low cost. 
A concept of discrete-bar array2) is adopted in 
the MJ divertor plates as is in the BJ divertor. A 
single cooling tube is fixed to the inner wall of the 
vacuum vessel and provides a half pitch unit of 
cooling loop of the divertor ( 180° in poloidal, 36° 
in toroidal angle). Forty to fifty elements are fixed 
to one cooling tube with mechanical joint 
adapters. An elements is made of a flat graphite 
tile, a copper backing plate and copper ada~ters. 
The graphite tile is fixed to the backing plate 'dith 
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Fig. 1 Concept of an MJ -type divertor elem.ent 
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stainless-steel bolts and a compliant carbon sheet 
is inserted between tile and plate in order to 
improve thermal contact. A schematic drawing of 
the element is shown in Fig. 1. 
Heat load test of this type of real-size element is 
in progress (see another section by Kubota et al.) 
According to preliminary results, this structure 
could be tolerate 3MW steady-state operation and 
higher power pulsed operation up to 20 MW. 
Corresponding to the helical pitch number in 
LHD, forty units of half-pitch divertor plate will 
be installed. Total number of the elements is 
around 1800. 
The cooling tube is made of stainless steel. It is 
bent helically along a trace of striking points with 
a divertor leg. Each unit of the cooling tube is 
running from bottom to top of the vessel, and has 
11 or 12 corners (see Fig. 2). The bending angle 
of each corner will be calculated based on an 
optimized arrangement of tiles. Inlet pressure of 
cooling water is planned to be < 1 MPa, and its 
flow velocity to be around 2 m/s. 
References 
1) Noda, N. et. al., Annual Report 1993-94. 
2) Noda, N. et al., "Fusion Technology 1992", 
(Proc. 17th SOFf, Rome) 1993, Elsevier 
Science Publishers, Amsterdam. p.325. 
o· 18" 27" 36" 
Fig. 2 Arrangement of the cooling tubes of the 
divertor plates 
